ABSTRACT purpose. To assess outcome of 6 juvenile patients with osteochondritis dissecans (OCD) of the ankle treated conservatively. Methods. Records of 4 males and one female aged 10.8 to 14.1 (mean, 12.3) years who underwent cast immobilisation and/or restriction of physical activities for OCD of the talus (4 on the left and 2 on the right) were reviewed. OCD lesions were graded using the Berndt and Harty classification. Functional outcome was assessed using the ankle-hindfoot score of the American Orthopaedic Foot and Ankle Society. Clinical and radiographic outcomes were assessed according to the Higuera classification. results. The mean follow-up period was 30.5 (range, 11-63) months. The mean ankle-hindfoot score was 90 (range, 86-100). Radiological resolution of OCD was noted in 2 ankles, although all ankles showed some degree of healing. All patients had resolution of pain after a mean of 7 (range, 3-12) months. Surgery 2012;20(2):176-80 outcome was excellent in one and good in 5 ankles, whereas radiological outcome was excellent in 2, good in 2, and fair in 2 ankles. In one patient, the OCD of the right posteromedial talar dome resolved spontaneously. conclusion. Almost all patients achieved good functional outcome after conservative management, regardless of the presence of radiological evidence of healing. Surgery should only be performed if the OCD is unstable.
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introduction
Osteochondritis dissecans (OCD) is also known as osteocartilaginous body, joint mice, loose bodies, intraarticular fragmentary fracture, and transchondral fracture. 1 It affects the subchondral bone and its overlying cartilage, and usually involves the knee joint (the lateral aspect of the medial femoral condyle) and the ankle joint (talus). The pathogenesis and natural history of the disease is poorly understood; proposed theories include impingement of the tibial spine on the femoral condyles, 2 aseptic necrosis, 3 genetics, 4, 5 and repetitive trauma or stress injury. 6 The first two theories have been rejected because of demonstration of normal vascularity at OCD sites. 7, 8 The last theory is supported by an increased incidence of OCD in patients who are very active or involved in competitive sports. For OCD of the talus, both traumatic and ischaemic aetiologies are possible. [9] [10] [11] Lesions in the anterolateral region are the result of trauma, whereas those in the posteromedial region are due to a non-traumatic or ischaemic origin. Despite this, pathological specimens from the different locations appeared similar. 10 Radiographically, irregular ossification is indistinguishable from OCD. 12 In 147 asymptomatic children aged 3 to 13 years, irregular ossification was noted in up to 66% of boys and 41% of girls. 12 The extent of overlap between irregular ossification and OCD remains uncertain. Magnetic resonance imaging is recommended for differentiation. 13 Juvenile OCD has better healing potential than adult-onset OCD. It occurs when OCD develops in an articulating surface before closure of the growth plate.
14 Owing to rarity of juvenile OCD of the talus, existing management guidelines are predominantly based on adult subjects. 1, 9, 15 Optimal management remains controversial. We assessed outcome of 6 patients with juvenile OCD of the ankle treated conservatively.
Materials and Methods
Records of 4 males and one female aged 10.8 to 14.1 (mean, 12.3) years who underwent cast immobilisation and/or restriction of physical activities between January 2005 and June 2008 for OCD of the talus (4 on the left and 2 on the right) were reviewed. Those who were treated surgically or had other debilitating diseases that restricted physical activity were excluded, as were those with osteochondral fractures caused by acute trauma.
OCD lesions were graded using the Berndt and Harty classification. 15 Functional outcome was assessed using the ankle-hindfoot score of the American Orthopaedic Foot and Ankle Society (Table 1) . 16 Clinical and radiographic outcomes were assessed according to the Higuera classification.
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For clinical evaluation, outcome was considered excellent if there was no pain, even on exercising, and mobility was complete with no inflammation.
It was considered good if there was no pain on performing routine activities (despite having pain on exercising), movement restriction of <10º, and no inflammation. It was considered fair if there was pain when performing routine activities but relieved with analgesia, restricted activity, and inflammation. It was considered poor if there was continual pain necessitating regular use of analgesics. For radiographic evaluation, outcome was considered excellent if the lesion resolved completely. It was considered good if there was remission but with signs 
results
The mean follow-up period was 30.5 (range, 11-63) months ( Table 2 ). The mean ankle-hindfoot score was 90 (range, 86-100). Radiological resolution of OCD was noted in 2 ankles, although all of them showed some degree of healing. All patients had resolution of pain after a mean of 7 (range, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] months. According to the Higuera classification, 11 clinical outcome was excellent in one and good in 5 ankles, whereas radiological outcome was excellent in 2, good in 2, and fair in 2 ankles. In one patient, OCD of the right posteromedial talar dome resolved spontaneously ( Fig.) .
discussion
Current management guidelines for OCD of the talus are based on the Berndt and Harty classification, 15 which was derived from a mixed adult and paediatric population. It has been extrapolated to the management of juvenile OCD. Accordingly, classes I to III lesions should be managed conservatively, whereas unstable class IV lesions should be managed surgically. Juvenile OCDs heal better than the adultonset types. 17 Therefore, conservative management is recommended, especially for stable lesions. 11, 18, 19 Studies of OCD of the talus in children are compared in Table 3 . In one study, 11 94.8% of patients attained excellent-to-good clinical outcomes, but only 68.5% had excellent-to-good radiographic outcomes. In another study, 19 58% of patients achieved good clinical results; patients treated non-operatively had a higher rate of excellent-to-good results, whereas the rate dropped to about 71% for those treated surgically. Nonetheless, this could be attributed to selection bias, as severe cases were treated surgically. Radiographically, 77% of juvenile OCD of the talus persisted after 6 months of non-operative treatment. 20 Of these, 42% were treated surgically, and all achieved pain resolution at the one-year follow-up, except for those who were lost to follow-up. Nonetheless, only 63% of the lesions were noted to have healed radiographically. Therefore, surgery is recommended if pain persists >6 months and if patients are unwilling to modify their activities. 20 Overall, only about twothirds of lesions heal radiographically whatever the treatment. Despite this, most of these patients have Table 3 Comparison of studies of osteochondritis dissecans of the talus in children excellent-to-good clinical outcomes 11 and relief of symptoms. 20 Clinical and radiological results do not always correlate.
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In our study, all patients achieved excellent-togood clinical outcome after conservative management, regardless of the presence of radiological evidence of healing. The mean AOFAS score of 90 indicated good functional outcome. The mean period for ankle pain resolution was 7 months. Had the cut-off point for surgery been set at 6 months, 3 of the 6 ankles would have been treated surgically.
Of 10 patients with OCD of the talus followed up for a mean of 15.9 years, 8 achieved excellent to good symptomatic relief, despite 6 of them having no resolution on radiographs. 21 Of 30 patients with OCD of the talus followed up for a mean of 21 years, only 2 ankles had radiographic signs of osteoarthritis, despite persisting OCD of the talus. 18 No patients who were diagnosed with OCD of the talus during childhood developed osteoarthritis. 18 Management of juvenile OCD of the talus remains controversial. Earlier studies recommend conservative management, whereas more recent studies advocate surgical management when 6 months of conservative management fails. In our study, all juvenile OCDs of the talus managed conservatively achieved excellent-to-good clinical outcomes. Functional recovery may take longer than the arbitrary 6-month period. OCD of the talus, unlike that of the knee, rarely leads to osteoarthritis of the ankle joint. 14 We therefore recommend surgery only if the OCD is unstable with loose bodies, or if the child is unable to comply with a prolonged period of physical activity modification. Surgery comprises complete excision of the detached fragment, followed by drilling, bone grafting or fixation as required. The morbidity of surgery and time required for recovery should be taken into consideration.
